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According to Abramovich (Ref.l) for an ideal sprayer of
fluids all its characteristics, viz; the coefficient of
the active cross-section ¢, the coefficient of the mass
flow p and the angle of spread 2o, depend on the
geometrical parameter A4, as given by Eq.l to 4. Similar
relations were also developed by Taylor (Ref.2) and
Zenger (Ref.3) while in Ref.6 a new parameter C was
introduced as well (the last Eq. on p 95). Relating the
axial velocity of the fluid through the nozzle of the
sprayer (Vx) to the dimensions of the nozzle (Fig.l) and
the parameters A and ¢ together with the condition of the
maximum flow (&,/dg = 0) it is found that C = Vx.
Starting with this fact ard using the hydraulic analogy
between the surface waves in the shallow water and the
flow of gases in ducts (as shown in Ref.4) the author

APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755620008-7"



"APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755620008-7

RIS E RTINS G DS B EAL

R U PR N . TR I SRS
IRUALA T EDT Kl Qo Re L GaT e or 4 3N B T A R SR L e

e e T v A SR

SOV/147~58-3-.12/18
On the Solution of the Rotary Sprayer (Swirl Atomizer)

develops theoretical relations for the rate of discharge
from a rotary sprayer. The basic assumption are as
follows: 1) the transverse component of welocity of the
velocity of the fluid is small in relation to the aerial
velocity; 2) the axial velocity is constant at any cross
section, i.e. the flow may be represented as a layer of
a thiclmess h and of a velocity V; 3) the thickness
of the stream issuing from the nozzle is small compared
to the size of the nozzle; 4) the amplitude of the
wave is not assumed negligible and for this reason in
the Tuler equation it is necessary to retain small
quantities of the second order with reference to
velocity (Ref.S5). On the basis of one-dimensional theory
(and taking into account the axial symmetry)
Eq.2.1 to 2.4 follow, and from the continuity requirement
Eq.2.5 is obtained. Because of the small thickness of
the stream, E€.2.6 is assumed, from which Eq.2.7 and 2.8
are derived, which are again tpansformed by two
substitutions P = ph and D = §?p - pg)dh. ‘“These new
equations resemble dynamic equ&sions of a compressible
Card 2/6 gas in an adiabatic flow, so that the theory of shockless
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flow of the gas may be applied to examine the discharge
of the liquid from the sprayer. The analogy between the
flow of gases and swirling liquids is discussed alsc by
Binni et al.(Ref.6,7). Introducing now the concept of
"gonic velocity" for this case (C2 = xp/P) it is found
that this concept represents the velocity of spreading

of axial waves on the surface of the issui;g liquid,

from which condition Egq.2.9 is obtained. =1 gives
the fommula obtained by Abramovich (Ref.l) so that MEE
appears to be the similarity parameter corresponding to
Mach number in the flow of gases. Therefore it fcllows
that the parameter A is not the unique criterion defining
the outflow of inviscid liquids from the sprayer end that
the relation between 4 and ¢ depends on_the type of Ilow.
If the thickness of the layer varies, M¥ depends on the
ratio of the cross sectional area at any given point and
that minimum cross sectional area, 1.e. = 1 is the
critical parameter, therefore to determine the type of the
discharge for a given sprayer it is necessary o know

Card 3/6 M¥ = £(4). This is done through Eg.2.1, 2.2, 2.10, 2.11

APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755620008-7"



"APPROVED FOR R 16/2001 86-0051

BN RIS L AR 7 ERZARIER SO T ST ERET

SOV/147-58-5-12/18
On the Solution of the Rotary Sprayer (Swirl Atomizer)

and 2.12, the first two being derived before, 2.10 being
obtained from the moment of momentum, 2.11 from
Bernoulli's equation (energy) and 2.12 from continuity
considerations. Taking now relation l.4 and the momentum
equation along the axis of the swirler nozzle (Eg.2.13)
at two adjacent stations 1 and 11 (Fig.3), section 1
being chosen whers the air vortex is yet unchanged (and
taking into account air pressure on the free surface) the
author derives eventually Eq. 2.14 to 2.16 and 2.14' to
2.16' . The last 3 equations are presented in the form
of a graph together with the corresponding equations of
Abramovich (Ref.l) as Fig.4. In the figure is also
included the graph M* = %(A) as given by Eq.2.26 which is
obtained by equating relations 2,9 and 2.14 ., From the
figure it is seen that M¥ = 1 occurs when A = 2 and this
represents the critical type of flow at which all Ghe
paerameters of Ref.l are identical with the corresponding
parameters derived here (i.e. ¢, p, 2k etc). For AD2,
"supersonic' type of flow exists whose characteristics
are: increasing axial component of velocity and decreasing
thickness of the layer of liquid and, as a result of this,
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decreasing radial component of velocity giving a much
smaller aggle of spread (with A =00 this gives
2 = 947" as compared with 180° of Ref.l). For
A>2, the coefficients of discharge is the same in both
cases, which is in full agreement with gas dynamics where
the mass flow is the same as in the critical section
(throat). A change of the type of the flow may be
obtained by changing the geometry of the spraysr, A = 2
being the critical criterion. The existence of the
analogy between the fluid flow from a spraysr and the
gas flow in ducts enables us to explain qualitetively
the principle of the maximum discharge and the limits
for its applicability. In the swirler an air vortex is
formed of such dimensions which, for a given discharge,
results in a minimum pressure. The flow will Dbe
maximum if the conditions are critical (M¥)1).
In practical cases (real liquids) the v1sc051ty affects
the position of the critical section, the thickness of
the liquid stream in it and the velocity but it may be
Card 5/6 assumed that with increased geometrical characteristic
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the effect of viscosity diminishes. To werify this
theory some experiments were carried out within the
range of A from 2 to 6. Two parameters were measured:
mass flow w and angle of spread 2 X, The results are
given in Fig.} (circles); +they agree very well with
the theoretical curves.(Triangular points are from
experiments o verify Abramovich's theory of Ref.l)

There are 4 figures and 9 references of which 5 are
Soviet and 4 English.

ASSOCIATION: Moskovskiy Aviatsionnyy Institut , Kafedrs AD-2
(Moscow Institute of Aeronautics, Chair AD-2)

SUBMITTED: 27th February 1958.
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AUTHORS : _Tikhonovw V.. Candidate of Techrnical Sciences and
Yakoriev, Ye.A, Ensinesar

TITLY High :egperature stebitized ~lettric arcs of 1o ge

s
powzr ‘electrid arc plagmoelr o

PRRICUDICAL: Mosczow. Aviatsionnyy institut, Trudy, No,119 1920
Rabochiye protsessy Vv teplovykh dvigatel'nykh
ustanovkakh, pp.43-70

TEXT: $=abilizsd high power =sleciric arcs y12ld plaswma jets with
relativzly simple enginetring means under srataionrary conditions,
They permir to aimulate under lanoratory conditions tha plienomena
of aersdynamic heating at largs Mach numbers and to examine the
properties of materials at high temperatures, apart fron varilous
exper tmentas concerned with the physics of atoms and tons. A table
of Ge-man aned Amer:ican plasmotron installations shows maximutn
temperatures in the channel up to 52000°*K {(Kiel Univers:ty).

German and American installations are described and their working
principles explained. Some theoretical investigations are recited
concerning the plasma of an arc discharge, basoed mainly cn German

literature. An account is given of the spectrographic analyse1s of
Card 1,’2
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radiation in the channel and in the high temperature jer of an
slactric arec plasmotron carried oul at the Moscow Aviation Inatitute.
The effect of electromagnetic fields on the motion of plasma 1in the
arc discharege channel is analytica:ily examined, It 1s concluded
that for the stabilization of thz2 ar: hannei in plasmotrons . it 143
possible to use not only water or other liquids but also various
gaaes (hydrogen, nitrogen, argon, air and cthers). In the
prac+izal utilizat:ion of eieztric arc plasmotrons for technical and
physics work, the dstzrmination of the compositicn, temperature,
7elocity and other properties cf the plasma assumes the greatest
importante. The =zolution of these problems 1is associated with
great difficulties of procedure and practical engineering. There
are 16 figures., 2 tables and 25 raferences, 10 Soviet and 15 non-
Soviet, The reference to an English language publication reads as
follows: Elasser W., The Physical Review, 1954, Vol.95, No.,l.

Card 2/2
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AUTHORS : ‘ Latyshev, L.A., Candidate of Technical Sciences,
Rutovskiy, N.B., Candidate of Technical Sciences and
Tikbpnoy,_y,ﬁ.l_Candidate of Technical Sciences

Sm——
TITLE: Experimental investigation of the offect of pipe line
vibrations on the parameters of the liquid flowing
inside

PERIODICAL: Moscow. Aviatsionnyy institut. Trudy, No.119, 1960.

Rabochiye protsessy Vv tgplonkh dvigatel'nykh
ustanovkakh, pp.111-123

TEXT: Referring to G.,W.Housner (Ref.2: Bending vibration of a
pipe line containing flowing fluids, Journal for Applied Mechanics,
1952, Yol.1l9, No.2}, the equation of motion in a vibrating tube with

~ fluid is recited, Housner found that both internal and external
forces significantly asfect the parameters'of the liquid flowing in __—
a vibrating pipe line and that the pipe line can become dynamically .
unstable at large rates of flow. Neither Housman nor later '
American investigators have treated the effect of mechanical
factors on the hydrodynamics of fluid flow!linside the vibrating

tube. A system of equations is added describing the non-
Card 1/3
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stationary motion of the fluid in the tube. Friction is ignored

having regard to the relatively short pipe lines in aircraft

power systems. In view of mathematical difficulties, a vibration

test rig was built with forcing frequencies of 25, 50, 75, 100, 125

and 175 cps, which are the resonance frequencles of cantilever

springs. The range of liquid flow was between 1 and i m/sec.

The vibrating tube which may be straight or coiled is connected by

two hose lengths to the hydraulic circuit, wherein the feeding and

collecting tanks both have free liquid surfaces SO that the pipe
vibrations are not overshadowed by hydrvaulic circuit vibrations,

» The general level of pressurc 1s maintained by compressed air.

@ The vibrations are induced by an electromagnetic system. The
pressure is measured with a capacitive. pressure transmitter. The
fluid flow, the vibration Erequency,'ihe vibration amplitude and the
fluctuations in the fluid pressure and its rate of flow were
continuously recorded during the experiments. Several results of
these tests are plotted and discussed. The work is stated to be
proceeding and the numerical results described must be regarded
as significantly affected by the mechanical features of the

installation rather than possessing a general validity. The only
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interaction between the filuid flow a

of flow has a substantial effect on

e

4 non-Soviet. The four references t

Mechanics, 1952, Vol.19, No.2j Nio
the Roy.Inst, of Technology, Stockho
Handelman G.H., Quarterly of Appl. M
Long R.H, Jr., J. for Appl. Mechanic
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general feature shown up is the unquostionable ma jor degree of

nd the physical vibration of

the pipe line, For example, the vibration of the pipe has a
substantial effect on the liquid mass flow. Conversely the rate

the vibration amplitude, other

things being equal, Sh.L.Zlotnik and V,S.Ushakov are mentioned in
the paper. There are 9 figures and 8 references: 4 Soviet and

o English language

publications read as follows: Housner G.W., Journal for Appl.

rdson F,J.H., Transactions of

lm U.D.C. 53%, 131, 2,1953, No.73
athematic, 1955, Vol .XIII, No.,Jj
s, 1955, Vol.22, No,1l.
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VAYLBERGER, Isaak Matveyovich; VAULEllL, Aloksandr Toermolayovich;
IZRAILIT, Lev Abramovich; RIBETSHLY, Dmitriy porisovich;
SPORIUS, Eduerd Alekseyevich; TIEHCLOV, Vagiliy Fedorcvickh;
FAYNSHTEYN, Viadimir Maksovich; LA, I.A., otv. red.;
3AKHAROV, Ye.D., red.

[Mechanication and nutomation of mall procesuelng r,v[u‘n'atlonu]
Mekhanizatsiia 1 avtoratizatsiia obrabetkl pechiy; informa-

tsiomnnyi sbornik. Moskva, Izd-vo "Sviaz!,"” 19&L.  T7T Pe
(11RA 17:6)
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AUTHOR: Kondrat'yev, F. V.; Sinyutin, G. V.; Tikhonov, V. F. A : fj

B
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ORG: Iamstitute of Atomic Emergy im. I. V. Kurchatov, Moscow (Institut atomnoy ﬁﬁi/
energltl) , i
. g
TITLE: Effect of pile radiation on the performance of a cesium diode s 41/
: S —————— i
SOURCE: Moscow. Institut atomnoy energii. Doklady, IAE-949, 1965. Vliyaniye
izlucheniya reaktora na rabotu tseziyevogo dioda, 1-8

TOPIC TAGS: cesium electron tube; nuclear reactor, volt ampere characteristic,
diode electron tube

ABSTRACT: In connection with the practical applications of thermoemissive
transducers which convert heat produced by nuclear reactors into electric emergy,
the authors studied the effect of a pile radiation field on the characteristics of ;|
a cesium diode. The measurements were made at cathode temperatures of 1500, 1700, |
and 2000C and cesium vapor pressure from 10-2 to several mm Hg. The VYB:Z.ELLQ__/? ,
of the Inatitute of Atomic Energy (Institut atomnoy energii) was used as the
radiation source. It was found that the pile radiation field changes the volt-

: ampere characteristics of the diode, and that during the operation of the diode in
| Card 1/2 '
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under predetermined conditions, l
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" the radiation field
optimum parametexrs, primarily the cesium vapor pressure,
requires further atudies of the effect of radiation on cesium diodes.
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KUZETSOY, P, T., SIRATC 1CVICH, L. Le

npassage of Certain Random Functions Throuzh Linear Systens",
Avtoratika i Telemekhanika, Vol 14, Mo 2, 1953, PP 11163,

Discusses linear systems in which the ingut and output of agignal
is connected jintegrally by mecans of the kernel (the transfer function of
a system), depending on the time and parameters

Determines generalized correlative functions as coefficients of ex-
pansion of characteristic functions of n-maltiple distributions of proba-
bilities and establishes the correlations, binding the output correlative
functions to the input functions. For the case of stationary output
signals the characteristics of proximity of certain functions of the density
of probability (sharp attenuation and possession of onc peak) to the density
of Gaussizn Astribution 1s discussed. Other results arising from tran-
sient random siznals through linear systems, may bLe found in in the viorks
of A. H. Kolmogorov (Jubilee Collection, Acad Sci. USSR, Moscow, 1947),
where full analysis of the case of stationary disturbances and onstant
tpansmitting function of the system is given; cf. v, S. Pugachev (Izvesiiya
Akademii Nauk, Seriva liatcmatila, 1953, Yo 5, 1,01-420) and Zadeh (Pxoc.
J.K.E,, 1950, Vol 38, No 11, 1342-131"5). (RZntekh, MNo 11, 195%)

S0: Sum. No. B43, 5 Apr. 55
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card 1/1 . Ppub. 146-10/18
Author . Kuznetsov, P. I.; gtratonovich, R. L.; and Tikhonov, V. I.
Title . Correlation . .ations in the theory of Brownian motion;

Generalizatic: ol the Focker~Planck equation
Periodical . Zhur. eksp. j teor. fiz. 26, 189-207, February 195h

Abstract . Generalized correlation functions are used in a theory of Brownian
motion which goes beyond the framework of Markov processes and un-
correlated random functions. TFor a sufficiently short time of

correlation a differential equation is derived which generalizes
the equation of Focker and Planck. It is shown that in special
cases the the ry discussed in this article reverts to the more
usual theory of Arovmian motion.

Tnstitution : Moscow gtate University

Submitted . July 10, 1953
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Card 1/1 Pub. 146-1/25

Author . Kuznetsov, P. I.; Stratonovich, R. L.; TikhounoV, v. I.
-NW'

Title The action of electric f£luctuations upon the tube oscillator
Periodical Zhur. eksp. 1 teor. fiz. 28, 509-523, May 1955

hostract .  The authors consider the action of "glow" normal fluctuations upon & tube

oscillator. They obtained expressions for the one-dimensional functions

of the probability density for amplitude and phase. They indicate an

approximate method for the calculation of the correlation functions for
amplitude and phase. Their method of solving the btehavior of & tube OS-
cillator under the action of slowly varying fluctuations is based upon
the application of the generalized Einstein-Focker equation (p. I.
Kuznetsov et alii, jbid. 26, 1954) and is somevwhat different from ear" ler
method (L. Pontryagin, A. Andronov, A. Vitt, ibid. 3, 1933; I. L. Ber:a-
teyn, Izv. ANSSSR, ser. fiz. 1k, 1950) for considering internal fluciu-
ations. The authors thank Yu. B Kobzarev. gix references: €-8- A, A
Andronov and S. T Khaykin, Teoriya kolebaniy (Theory of oscillations),
State Technical Press, 1937 .

Ins%itution @ Moscow State University

Submitted @ June 15, 1954
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Catogory : USSR / Radio physics, Statls tical Phenomena in Badio Physlces, i-3

Abs Jour @ Ref Zhur = Fizika, lo 3, 1957, llo 72458

Author + Tikhonov, v,1., Amianiov, 1,1,

Title : liesponse of a Self-Fxcited Gonorator to Slow Fluctus iuns.

Oriz Pub Radiotekhn, 1 cloktronike, 1956, 1, 1o 4, 420-432,

Aostract ¢ The small-parameter method is used %o analyze the amplitude and
phase fluctuations of an auto-genarator, coused by the action of
noise with narrow specirum on the penerator, §low fluctuations
in the anode supply of the renerator are considered, Telations
arc obitained for the statistical sharacteristics of the smolitude
and instantanrous freguency, wi+n wnich the averals valuss and the

dispersion of the
1r conclusion, by
orror introduced by ingbabili
rotor in the measurecment of

vhase

J
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U%B/Radiaphylics . Statistical: Phenomena in Mioplxynics , I-3
Abst Journalt Referst Zhur - Fiziks, o 12, 1956, 35257
Author? Amiantov, A N., TikhonoV, v. 1.
P-/’__\

Institution? None

Titlel gefect of Normel Fluctuations oD Typical Nonlinear Elements

Original .
periodicals IzV- AN SSSR, Otd. tekhn. . D., 1956, No b, 3341

Abstract? A method 18 given for calculating the moments of various orders
under the influence of normal fluctuations oD ipertialess ponlipear
elements with piecewiee-linear characteristics. With this, the
pormal punction of the probability density 18 represented in the
form of an infinite geries 1n powers of the correlation coefficient
of the acting random disturbance p (Kramer; Ge, Mathematicel Methods
of Statistics, ¢IIL, 1948, 321). In particular, for the correlation
punction of the input gignal of & 1imiter, the following expressico
was obtained:
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. AUTHOR TLCHONOW, w.I.
, TITLE Experimental Examination of the Rules concerning the Distribution
of Fluctuation Peaks pccording to Duration.
8, 31-35 (1956)

Radiotechnika, 11, fasc. ©»
1psued: 9 / 1956 reviewed: 9 / 1956
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Abg Jour

Author + Tikhonov, v.I.
gan Process be Replaced by & gtatio-

vmon Can & tlon-Staticnaty Random

Title :
nar; Gne?
gri; Pub @ 7L, tekhn, fiziki, 1959, 26, Lo Y, 2057-2059
Abstract ¢ The author emphasizes the importance of the problen of estima=
se of various physice.l netviorks & simel of the

ting the respon
form -7 (%)~ ¥ (t) sin (ot =), where Z(t) is o stationary ran”
dom process. ~ By way of an example he ¢alculntes thne correlation
function of 2 voltage U, :jic}:ed off the outpub of 2 ]C netwerk
<hose inpubt is Ug (%), constant, 1% is shovm
+hat vhen calculating the o u)2, tae correlaticnh
function of the process ™ jaced by its time average,

tolsn over & period T=2.
T is satisfied, wnere Ty 15

(£

wnere Ug is 2
dispersion

!+) cen be Tep
, only if the relaticn
the correlation time of

e
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she process -,
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AUTHOR: Tikhonov, V. 1.
g on the Average

TITLE: Effect of Differentiation and Integration of Fluctuation
Number of Blips (Vliyaniye diﬁerentsirovaniya i integrirovaniya flyuktuatsiy
na sredneye C

hislo vybrosov)
PERIODICAL: Radiotekhnika i Elektronikz, 1957,
ABSTRACT: A change in the average aumber of blips wh
are gubjected to differentiation OT integration with some weight i8 computed.
Formula (1) presents the average aumber of blips of a random function in a
uni¢ of time which exceeds 2 certain constant 1

evel. The case of normal fluc-
tuations subjected to differ entiation is considered; formulas (8) and (9) give
ber of blips of ¢

the average num he random function and its derivative. With
tions for which

relative levels equal (11 and with normal stationary fluctua
type (6) correlation function holds true, the number of blips of the derivative
exceeds the number © i \/3 times.

f blips of the random func
With ideal integration, the average number of blips of the random function is
equal to zero at all levels. it is inter esting to know

For practical purposes,
how the average number of blips inc g when the {luctuations

vol 2, Nr 1, pp 23-27 {USSR)

en normal fluctuations

reases Or decrease
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n of Fluctuations on the Average Number .-
An elementary RC cir-
nd voltage blips on C
tituted for correlation
onditions. Equality
hange in the pumber
d with the applied fluctua~
1a (20) is analyzed for
mma, in which case
ometrical

Effect of Differentiation and Integratio
ted or differentiated with a certain weight.

are integra

cuit is examined; voltage blips on R (differentia.tion) a
(integration) are analyzed. Spectral intensities are subs
functions in order to eliminate the allowance for starting ¢
of relative levels i8 assumed. Formula (20) pr esents the

of blips of the voltage on the resistance R a8 compare
tion voltage; W stands for the wittaker
very large gamma (see formula (21)) an
the Wittaker function replaced by the deg

functions.
There is one figure and three Soviet referen

SUBMITTED: January 1,
AVAILABLE: Library of C

1. Electrical equ'ipment.—-Elechlcnl
__Mathematical analysis

unction. Formu
d for very small ga
s are ererate hyperge

ces in the article.
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properties 3, Electricst equipment
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TITLE: A Method of petermining the Envelope of Qpaei-harmonic
Qdin metod opredeleniya ogibayushchey

Fluctuations.
kvazi—garmonicheskikh flyuktuatsiy)
AL Radiotekhnika i Elektronika, 1957, vol.2, Ho. &,
PP 502 - 509 (USSR) -
sten naving &

PERIODIC
applied to & BY
f is the centre

i
xpressed as:

(3

functions (in
da to as the

1f a white noise gignal is °
, such that o IKL, where

the signal at the output can be ©

.g(t) = A(t)coa[mot + cp(t)l

A(t) and (L) _are slowly-changing

jgon with coBw b ). A(t) can ve referre
pse of the randon output signal.

as the ph
an be expressed as:

2(¢) + w;?—vz(tﬂ"‘ (9

ABSTRACT:
pandwidth

frequency,

where
compar

envelope and o(t)
The enveloDe function €
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the Envelope of Quasi—harmonic Fluctuations.

.Ahnetﬁod of petermining
ds( %)

where:
o) = B 7 T

he derivation of an expression for
jpution for A(L),

in €
of which 1 is

The above formula 18 used

the two—dimonaional probability density distr
(eg.(20)). There are 2 figures and 5 references,
slavice.
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109-5-7/22
AUTHOR TIKHONOV Veley AMTANTOV, I.N.
TI1LE ’Tﬁ"IﬁTIﬁiHEI‘of the Signal and f Noise on Non-Linear plements (1=

e
rect Method)
(Voz.doystviyo signala 4 shuma n nelineynyye elementy (pryamoy metod e

Russian
PERIODICAL Radioteknnika i Elektronika, 16717, Vol 2, Nr 5, PP §79-590 (u.s.s.R}
ABSTRACT Ray's method (s. Rays "Theory ¢ ¥luctuation Noise", @ collection of

articles, I 1953, and Do Kid letons nSome General Results in the
Theory of Noise Through Non-Li €8T pevices", Quaterly of applied ma-
thematics, 1948, 5» Ly, Lb5) 12 at present used for the determination
of correlation functions at bl inpub of non-linear jnertialess ele-
ments. put for calculating th correlation function integration can
be carried out immediately wi'h tmo-dimensional probability densi-
ties which are represem.ed in form of a series. This method may be

plier, limiter). The here-descrlbed examples show that it is
patural result of the direct method o express the answer by babu-
card 1/2 lated derivations and by the jntegrals of the error function
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The Influence of the Signal an-. of MNolse on Non-Linear clements (Di-
rect Method

= 1 e :
(f()k) ———\/-2:_"—:“" Ar

The same result 18 obtained b means of Rays method.
(2 tables, l, illustrations an. g Slavic references) e
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"Overshoots of Fluctuations and tﬁmir Correlation Characteristics,"
by V. I. Tikhonov, Elektrosvyaz',,No 6, June 1957, pp 10-1L

The author reports on an experimental investigation of the distri-
bution of overshoots of normal and Rayleigh fluctuations with respect
to duration, and estimates their correlating ability.
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1.Kafedra kolebaniy Moskovskogo universiteta.
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ABRANOV, B.V.» _PIERONOV, YT T

AURHOR .,
TITLE Experimental Investigation of the Audio-Frequency 5-n2.c oi Tubes
and Semiconductor priodes.
(Eksperimental'noye sgeledovaniy® nizkochastotnykh groaov iamp 1
poluprovodnikovykh%gﬂrdﬂw . Russian)
PERIODICAL Rad'101:ekhni];cr;.._‘1957o Vol 12, Nr 6, ¥F 45-51. (u,,s“g.;:_,)
ABSTRACT The level measurzmanta of atatic noise were carried ou' accoréing
to the metnod of tne comparigon paotwesn th= static naise of rad:o

tubes and that of the offective regiatance at normal room temperar
ture. A spectral analyzexr wisih 27 exchangeen.e yilters in the fre-
guency Trange of %0C + 15KC wo3 uaad for thé deternination of 8P3C-
tral densiy otsteiic atb varigus frequenaies;The relative %rans-
migeion rang¢ of the filterd%—— .g constant ard 2guel o 0,2 The
spectral intansity of tpe static of the tute inves=igaved cal te
epsumed as beeing approximately constant within the tounadexries of
the transmispion range of the single f1liera.d valve writmeterly-9
was used a8 snitiel indizatery jts indicat1nno a=e ldependent on the
1evelof th» ghatic and therefor nake it porssibie v, £3x this levalb
The basic smplifaer has a7 amplificaﬁjon cneffictant of about 2.10
and & transmisaion rTange of from ﬁo-zo,uooCxIt -anztgts of four cas-
cades A description of the nzthsd foliovis Investigated

of nperetion
wore:audio-frcquency gpectre of the flussvatung gtatic of the 6Zh4
and 6ZhlP tvbes in thw case of pentodsa- an

a4 tricde suiishing 8s well
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SOV-109—3-4—27/28
AUTHORS :Tikhonov, y, I, and pmiantov, I. N.
TITLE: Discussion: Reply %o y. 8. mroitskiy (Diskussii: Otvet
V. S. Troitskomu

PERIODICAL: Radiotekhnika 1 Elektronika, 1958, Vol 3, Nr &4,
PP 580-581 (USSR)

ABSTRACT: The authors agree with V. 5. Troitskiy that their Eq.(3)
ghould be rogarded as being approximnte. On the other hand
they disagree with his second conclusion. However, the
authors express their gratitude to V. S. Proitskiy for his
interest in their work, There are 6 references, 2 of which
are Sovie®t and 4 English.

SUBMITTED: October 19, 1957

1. E::lectron tube oscillators-—Hathematical analysis 2. Electron tube
osclllators—-Performance 3. Electron tube oscillators—~Theory
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AUTHORS: Amiantov, I. H-. Tikhonos: ¥V I (MOscow) 105~19-4«5/12

TITLE Influence of Fluctuations oI the Operationsof an
Auto~Range-Finder (Vliyaniye fluktuatsiy ne rabotu aviodal'-
nomera;

PERIODICAL:  Avtomatika i Tolemekhaniks, 1958+ Vol« 19 e 4, pp 325-3%3
(USSR)

ABSTRACT: The system of an automatic convoy of the target by radar ac-
cording to the distance here is called 8 auto~rangefindern A
,structure scheme of such a systen ig given here and 8 short

. description of the mode of operation of such &an auto-range-
finder is given. The operation of the simplest model of an
. auto-rangefinder in the presence of gufficiently small fluct-
uations and of an immoveble target is examined. In the con-~
gtruction of the model the following was assumeds: 1) The shepe
of the pulses; which are reflected by the target. 18 approxi-
mated by 2 trapezoid, while the selector~impulses are assumed
to be rectangular ones with certein heights 2) The differential
detector reacts on the difference of the impnlses-areas of the
. time detector S, and 54 3) The shift §, of the gelector im-
Card 1/4 pulses with regard to ine sounding pulse in the n-th period of
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Influence of Fluctuations o ths Operations of an 1.03—19--4*5/12
Auto—Range-Finder

repetition is proportional to the increasg 5n voltage at the
input of the time modulatorsoT = koD uy n), 7 dencting the

gounding pulse-lh (n] denotes the voltage jncrease et the
output of the différentisl detector. k2 denotes a certain
proportionality factor. In the investigation of the distur-
bances it 1is8 gasumed that at the system input pbeside the
intelligence signal u(t) act also eigenfluctuations from
the radio receiver output. These form an arbitrar”ﬂeady pro-
cess £ (). It is assumed that the intensity of the flugtuat-
ions2¢ (%), which is oharacterized by the dispersion &, 18
not o high in such & W&y thet the detuning ATy is low and
. the possible wrong response of the ccincide tube can be neg-
lected. It is shown that in the case of the coincidence tube
can be neglected. It is shown that ,in the case of not too
- high fluctuations the differencs §417-S n) is an random
quantity. The equation (10) is dersved for a closed circuit
and graphically interpteted.It is shown that the fluctuations.
cause a change of the inclination at the "reflecting line"
and a shift of it slong the axis of ordinatzs- The change of
the inclination and the shift ar2 different in case of differ-
Card 2/4 ent.n. The detuning AT, in the general case ig a nonsteady
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Influence of Fluctuetiors on the Operations of an 103,19_4“5/12

Auto—ﬂange—?inder

random fungti = nT,, whereby the mean

on of the discreet t,
makes it necessary

value is Ty = 0. Such a character of Oy
to determine the gtability. the instability, and the error of
the tracking circuit of the auto~tracking system separately.

It is agsumed that the system ii stable, if e finite 1imit of

the seguence of &> T2 existsi Onp = 1lim 4:T2. The system 1S
n n3os O

finite 1imit exisis- As quantitative measurenent

unstable if no
ity of the system the quentity

of the error of the stabil
G =\ lim HTe is assumed.
AT 30 n

In the next se
vestigated and the eq

1 characterisfics are in-

ction the statistice
The first

uation (22) is derived for 65 p-

term characterizes the influence of the propagation of the
gisturbation at the top and at the edges of the pulse, while
the gecond ternm reproduces the vibration of the regponse-mpom-
ent, For low G an approximated formula (24) is obtained. If 2

concrete form of the correlation factor R W % ig chosen, nw-~”
Card 3/4 erical evaluations according to formulae 23) and (24) can
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_ Influence of Fluctuations on the Operations of ar 103-19-4-5/12
. Auto-Range-Finder

be performed. Finally the equation for the limit of stability
is solved and the formule (25) derived for G2, In a three-
dimensionel space with the coordinates k,u, énd,62(25) deter-
mines a surface. An intersection of this surface with the
plane k=constant results in a parabola, and an intersection
with the plane u, = constant a hyperbtola. Points within this
surface belong to the stable domain, points outside of it
belong to the unstable domain. There are 6 figures, and 2 Te-

ferences, which are Soviet.
SUBMITTED: March 29, 1957
AVAILABLE: Library of Congress

1. Radar range finders--Operatica 2. Radar Tange systems
--Analysis
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AUTHOR : mikhonov, e 7o (toscor) P ‘-.'f'.o’)-19—8—1/ﬂ

T

TITLI: mne Fluctuation Action in the ~implest Purametric syatems
(?ozdcyatviya sigkiuntely 28 ;rostcyshiyo.purametrichexkiye
aicteny)
- o 4

USRS

C T L TOALS ivtomatike 1 telemckhenika, 1958, Vo:i. 19, Ir 8, PF T17-724
(U533)

A3STRACT The problea of tne action of rzndon signnls on non-lineer
eystems cannot be golved sccurately in some Ct3CS8, where a
number of simplifications pust be made. Soretimes it is pos-
sible to reduce the problen %o tpe solving of 2 differential

equation of first order with a variable confficient, s chown
by form (1): ay/av = ;(t)y = Q(t), whore ¢ (t) and n(t) de-
note arbivriry functions. 1t Ig asouned tHet these functions
~pe correlated, ateuly % norm. 1 functiong with known
churacteristics. contrary bo reference 1 enother colution for
equzbion (1) is given in this parer. mpe formula (4) is de-
du.ed, which yermits 10 cinplify prectly the computntion of
the atatisticel characteristics J t), For the computstion of

Card 1{2 the various poments it is sufficient to use formula ()) for
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: 30‘1/103-19-94/11
e Fluctuation setion in the simplest Trrometric Srstens
d the n-dimcnsional charscteriatic function of & normal arbi-
trary procecse. mye meun value and the correlation function
o{t) are culeuluted, (6) in obt:.incd from (4}, the fivat torn
o8 wuich repreninta {he vilue of the unidimeASional chacacter-
iatic function o a normel process. the correlation functicn
y(t) is obteined: eouution (10). Yormula (11) for tue tuc-
dimcnsionnl moien?d cccurring in i{ is decived fron foraula (A},
Tne formulae £g  the threelimensionul snd the {ourdinensionit
- characteristic function of & normal procesd, which are obtalrn-
pd from fuorcula (5) for n = 3 and n = 4, are used Tor tne
computation of the jpdividuszl gumnands of the pight hand side
of this formule. In c, 15 manner (12), (13) cnd {(14) =re
obtrined. The values found vpoum these three formuime LI Sh
serted into(11) nnd (10}, wncreafter the ceneral fornula
twe correlation function 1is found. as this formpula is rrther
lengtay, the considerations are restricted to & fey special
) cases. 1) ¥g = 0, t = 0 and gkt) = @y By = <{(t) . In
this c7ce equetion 31) iz transformed into & linezTr differentiv™
equation of first order with an arbitrary griving force.
(15) is obtained from formula (9). It is anown that in the
Card Qég casc of m, >0a steady vilue of the correlation function
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vi.lue tenlg towardg zevo.lnls '
¢d npysieslly. 3) ¥ Gy b= e
(s) wnd Q(t) aie nob corfelate d. 7
T+ “¢ ghown Hant the nresn c &y
fe 2311 e Sinite if condition [14) iz ectl £1 -
mosa formula {(12) for she twoisension,l .ione :
s 5. A3ffFieult to find coniitions c by

+ne digvercion in a ste- d" v.rocess :
out corcrete d:ta concerning the vo rc':*lo? bt °

tring siven. It is pointel to the fiet oot Lo
cizes of the investigated e::mp’e were zlreedy
raforances 2 and 3. Yhere ore 2 Tiures ead
2 ¢l waica are Sovied,
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- ¢ £ fluctuations on an inertial dateotc:r. Nauzzal Rgo]_z,: 5v§y5
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1. Voyenno-vozdﬁshnaya $nzhenernaya gkademiya im.

Zhukovakogo. (Radio detectors)
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ulating the Correlation

1960, Vol 5. Nr 5,

piecewise_

This permits substituting a nonlineavr
a non-inertial transform.

To estimate
the exact

compared for the case of

a stochastic signal frequency-modulated by a normal

The relative differences in the worst
There are 1 figure and 2 Soviet////

1

AUTHOR: Tikhonov, V.L,
TITLE ¢ Approximate Method of calc
Function of stochastic Signals
PERIODICAL: Radiotekhnika i elektronika,
pp 858-860 (USSR)
ABSTRACT: A random function is app
linear curve.
inertial transform by
Limitations of the method are discussed.
the applicability of the approximate method,
and approximate solutions are
stationary noise.
case do not exceed 30%.
references.
SUBMITTED: October 8, 1959
card 1/1
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83150
s/108 60/015/009/002/008

46,9600 ; 69400 3002/8067

AUTHORS: Tikhonov, V. I., Amiantov, I. N, Members of the Socliety

TITLE: Probability pensities for the puration of Pips of
Fluctuations

PERIODICAL: Radiotekhnika, 1960, Vol. 15, No. 9, pp- 10-20

PEXT: Very complex formulas are obtained by the rigid theoretical
solution for the probability densities of the duration of pips of noise
fluctuations, thus rendering calculations very extensive. Three methods
aro available for approximate calculation: 1) Rice's method (Ref. 2);
2) the method of uncorrelated pulses; 3) The method of Jeast squares.
The present paper gives the numerical values (Tables 1 and 2) obtained
by. the various methods and & comparison with experimental data. Oscillo-
gramg were taken of the jndividual random processes, and were also
oveluated (Fig. 4). Besides, the results of Ref. 12 are given, which
were obtained by another method (Fig. 5). By this method, the pips of
fixed duration were trensformed into atandard pulses, and the number of
standard pulses was then chosen for a sufficiently long period of time.

card 1/2
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Probability pensities for the Duration
B002/B0O6T

of Pips of Fluctuations
4 values with the curve obtained (Fig. T)

A comparison of the calculate
shors good agreement. There aTre 7 figures, 2 tables, gnd 19 references:
11 Soviet, 2 British, and 1 Australian.

SUBMITTED: July 24, 1959
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NUTHOR | Tikhonov, V. I. (Moneow)
| ‘ Lot o © Phase Control in the
‘ Operatiou of putomal b Brequensy Phase Cond
T e L L LA 1 R
L Procence of MNoine
11iee a60, Vol b, N9,
. s oma a Lelemekhantlea, LdOU, Ve s
B ChL: Automat Lz L !
FERIOD pp  S0L-300 (ussit)
noop 1s Lo calculate the
ABSTRACT : The basic purpose o{_this paper s Lo calc

- 5 v ‘requencles of the
1{fer > between the {redu .
g are difference he L uenc e
%Z?évznce fcncrator'und the synuhzoqiued Siazlexoressions
;n aﬁtomafi" nhase control (APC) sybteﬁéd tne s&hchponized
' s Lt N N - » ence . - .
’ S ntions of thne referel
tor the osctllati
generator arve gilven as: ‘ ot 1.0
A = A, cos Oy = Ay cos (mgf -1 Y1),y
ug(t) 1 1 "
= Aysi = A, sin (ot -} 0y),
u (1) = Aasindy A, sin (w s A. e
d -ch i A-, arec constant amplitudes;
Her'e, i’) 2 - -.l‘ l - -r s ly 2

(/L).I * U) a“d (.&; a fLQQUCULl‘ Oy 6 (t an (5 b
&1 l/ 0 ) € [aE)e s
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Opcrution of Automatic Frequency Phaae 1153
Contrel in the Presence of Noluse SOV/105-21-4-0 /21

random phases caused by the noloe of the generator tubes
. amnd by the loss reststances of the poeuerator elements,
In addition to the instablllity ol Lhe penerator frequen-
cies, un external fluctuation nolse n(t) 1o present 1n
the channel of' the relervence genevator. The corvelation
function lcn (7)) of this noilse may be written as:
by (1) = o%r (z) cos wyt.

It 1s showin that the statlonary operating conditions
of the APC system may be described by a Folcker-Planck
equation for wnlch an exact solution exists only when
the initial mismsteh A o of the generators equals

zar .e. == - = w : LJ 3
ero, i.e., A o L ogo w 0, wvhere so |
average frequency of the synchronized generator. 1In
this case, ¢ = 0 and the varilance O-(ﬁ = ¢ of

the frequency difference increases as the externzl
noise and the generator's own {luctuatlions increase;

2
- < N . .
Card 2/4 6"?'5 decreases when the time constant of the RC
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filter Increases. A method tz oulilned Tor ur
mate solubtlon of the Fokker-Planck equation f or

of A o %,0. An example 1s glven 1llustrating tne

case when the freguency instability or the reference
and the synchrontzed genevuno" may be neglected in
comparison with nolse n{t). The author arvives at the
following conclusionss: kl) The average frequency
difference and its mean square value diminish as A,

/GT increases. At sufficlently small signal-to-noise
ratios, the average frequency difference may bhe
considerably smaller than its mean square value. (2)

Decreasing the time constant RC decreases the duratlon
of the transient processes in the APC system. However,
the variance of the frequency difference 1s thereby
increased. Therefore, the requlirements of rapid sta-
bllizabion and of high nolge Immunity are In a certaln
sense contradictory. The help of FR. L. Stratonovich ls
Card 3/4 acknowledged. There are 9 referernces, 7 Soviet, 2 U.S,
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Control in the presence of Noite

3 e ng Chen Wang, tnlenpeck, On
Hisad: ref?ri::e;rifli{aﬂiﬁgtion, Review of Mogeg?mian
e Theor% (13 17‘ Nr 2-3%, 1945; Kramers, H‘. A.r,ll dgl n
Physicsim Z Fie’ld of Force and the D’;f‘f;{s‘&‘o‘in 13‘&0.
%gtéggmical Reactions, Physics, yol 7, MU %) ;

SUBMITTED: May 20, 1959

Card /4

APPROVED FOR RELEASE: 07/16/2001

CIA-RDP86-00513R001755620008-7"



"APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755620008-7

A S T L B L ] B R R 3 ] B B e 3 Y ] SR o R e L S R B2 e o 7 ——
S AL T B B A - I P A R = g

<prkHoMmOV, V.1

. 21 no.7:1089 J1160,
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(Automatic control) (Bol'shakov, 1.A.)
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L9 Ho0 A055/A127
AUTHORS: Tikhonov, v. I., and Coryainov, v. T.
TITLE: Effect of normal nolse and limiters.
PERIODICAL: Elektrosvyaz', no. 11, 1961, 13 - 24
TEXT: This article deals essentially with the determination of the one-di-

mensional probability density of noises at the output of the fil‘ber-limiter-filter
systems. An experimental device used for this determination 1s described. The
normalization of the 1imited noises is also treated. The experimental device is
shown in Figure 1. A normal I'Bli-1 (GVsh-1) noise generator is use as noise source
(N. Gen.) generating noise with a spectrum within the 100 - 2 . 10° cps range.

The noise 1s applied to the resonance amplifier (Ampl), whose resonant frequency
fo = 110 ke and whose passband can vary by steps and take the following values:
Afy = 15 3,75, 6.5, 11, 21, and 38 kec; the amplitude-frequency characteristics
are well approximated by the Gaussian curves

K(w) = Ko exp i- pw -wo)e.k (1)
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The normal stationary noise with the energy gpectrum detormined by the amplitude-
-frequency characteristic of Ampj acts upon the input of the symmetrical two-stage
limiter (Lim.)L The RMS-value of the noise at the limiter input is measured by a
thermo-voltmeter consisting of a cathode follower (C.F.), a thermocouple (T.Cc.)

and a galvanometer (Gal ). From the 1imiter output the noise is applied to the re-
sonance amplifier (Ampas tuned to fg = 110 ke and whose passband is A f2 = 9 kc.
The noise is then applied to a photometric device for determining the one-dimensio-
nal probability densities. This device consists of an oscillograph (Osc.), a pho-
toelectron multiplier (P.E.M.) and a galvanometer (Galp) measuring the multiplier
current. If a normal stationary quasi-harmonic noise

g(t) = At) sin [wyt +¢ (£)] = A(t) sin O (t), (2)
A(t) being the envelope of the noise with the Rayleigh probability density

2
A 1 A
W) = —5exe (-3 7) 3

and ¢ (t) being a random phase t’miforréy distributed in the interval (-T59%), is
acting on the input of an inertialess symmetrical 1imiter with a volt-ampere cha-

Card 2/89

APPROVED FOR RELEASE: 07/16/2001

CIA-RDP86-00513R001755620008-7"



"APPROVED FOR R
i “tE;EQWS:ﬁQ 7416/2001 CIA-RDP86-00513R0017556
o - S ﬂ- g', 20008-7

NS R ER S i s

S

29550
s/106/61/000/011/002/oo6
and limivers A055/A127

Effect of normal noise
noise TL(t) at the limite

r output will be,

racteristic 'Q(t) = g[g (t)], the
n () = B(®) sin (t) (4)
where the envelope B(t) is getermined by the relations:
sa(t), A< O
The one—dimensional

ess of the limiter characteristic.

5 = H/o. being the steepn
for B(t) will be:

probability density
wl(B) =-—§§exp (-—é——%) +Ng(B-H), B<H (6)
614 oY
where &, = 86 (7
1 E X
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1
and N = exp (—2 5 (8)
. S
The combined probability density is:
2 2
(o 2B, 26 e
+e S@-0{, -TKPLET (10)

WQ(B,B) v ;—2‘ e
1

12z =sin O and =B sin0 = Bz, the authors obtain the

Intreducing new variab
dom signal

final formula for the one-dimensional probability density of the ran
-Q(_t) = B(%) sin 8(t) at the output of the symmetrical limiter:

1 (uf _AMf
2 \G + 2 - 2 ' /
7 v [}

J 25(61 ’~ (6)
pw-3] misw
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(27 (15)
where W) 1 _ S 2 ax, V== VH‘? Tl,
g 2 \[afc

ak medium and
1ified formulae are obtained for the particular cases of we
21':2115 limiting. For weak limiting (o9 70'5)

(18')
-z 1)

2T ¢
~ For medium lim:bt,ing1 (6o =6g’): -
wl(n) = o \nl<ﬂ
For stronglimiting (5g3‘>7 6p): .

Wq) =508 G-y« Sl 1
: graphs leads to the following conclu

Tne analysis of the experimentally obtained
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sicns: 1) for v =;%410.3, the one-dimensional probabllity density of the noise
m (t) 1is approximated satisfactorily by formula (18'); 2) for v = 1.2 # 1.3, the
noise at the limiter output can be considered as uniformly distributed in the 1in-
verval [-H, H]; 3) for v>3, formula (18"') can be used for the determination
of the probability density. Normalization of 1imited noises. The noise 11(t)
whose distribution differs from the normal one 1s normalized to a certain extent
(when passing through amplifier Ampg), depending on the magnitude of the relative
1imiting threshold and on the relation between the passband of Amp2 and the width
of the energy spectrum of m(t). It is expedient to choose the excess coeffi~
cient

My

Ygu‘—' "3 (21)

M2

2

as the quantitative eriterion of the degree of approximation,of the probability
density to the normal one. In (21), M2 and My are, respectively, the central lX
moments of the gecond and the fourth order of the noise !;(t) at the output of

Ampo. The theoretical computation of these moments being difficult, an-experi-
mental msthod was resorted to, using the device of Figure 1. The one-dimensional

cara 6877
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probability densities of the noise & (t) at the output of a filter-limiter-filter
system vere determined for different relative limiting thresholds of the normal
jnput noises and for different relations between the energy spectrum width of
these normal noises and the passband of Ampp. The thus obtained experimental
data made it possible to calculate My and M,. The obtained graphs show that the
excess coefficient decreases when the limiting threshold of the input noises E(t)
increases. For large thresholds, the noise 41(t) at the limiter output proves
but 1little different from the normal one. For small values of the threshold, the
nolse th) differs sharply from the normal one and 1s substantially normalized
by the linear amplifier Amps. The last part of the article is a theoretical anald
ysis of the noise spectrum at the output of the limiter. There are 9 figures,
and 10 references: 8 Soviet-bloc and 2 non-Soviet-bloc. The references to the
English-language publications read as follows: J. Galels. Signal-to-noise ratics
in smooth limiters. "ppans.IRE.", 1959, No. 2, IT-5. R. F. Baum. "The correla-
tion function of smoothly limited gaussian noise". “ppans. IRE", 1957, No. 3,
Ir-3.

SUBMI'I'T'ED: July 19, 1961 WX
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AUTHOR: Tikhonov, Y.Te—
TITLE on the distribution of greatest values in a finite

interval realization of a fluctuation

PERIODICAL: Jzvestiya vysshikh uchebnykh zavedeniy,
Radiotekhnika, v.4h, no.5, 1961, 568-573

TEXT: In the estimation of unknown signal parameters the
preblem arises of calculating the probability density of the -
maximum values H (Fig.1), the locally maximum values of a
random process. This presents a difficult technological problem
and the article is concerned with the technologically feasible
solution to the related problem, calculation of the mean number
of noise maxima per unit time exceeding a given level,

A theoretical analysis relating the two measures shows that the
mean number of true maxima and the mean number of noise peaks
practically coincide with h = H/o 25, That is, with h 23
each peak can be considered to correspond to a maximum of the
random function. This indicates that peak counting for this
threshold will give a reliable estimate. In passing; the author

ﬂ .
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indicates that Rice's method (Ref.8: S.0. Rice, Distribution of

+he duration of fades in radio transmission, BSTJ; v.37, no.3,

1958, 581) is only applicable for the same limitation, h 33,

There are 3 figures, 1 table and 8 references; 2 Soviet-bloc,

4 Russian translations from non-Soviet-blo¢ publications, dnd

2 ngn-Soviet The English language references read as fcllows:

Ref,2: A»FUJ° Siegert, On the first passage time probability
problem, Phys. Rev., v.81, 1951, 617.

Ref.8; as in text above,

ASSOCIATION: Vychislitelnyy tsentr AN SSSR
(Computing Centre, AS USSR)

SUBMITTED: To NDVSh, September 13, 1959.
To Izv.vuz Radiotekhnika, February 4, 1960.
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(Radio)
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' ACCESSION NR: AT3002448 5/2935/62/000/000/0138/0147 : 7}'
AUTHOR: Yunovich, A. B.3 Tikhonov, V. I. A | | 70 :

: \ v
" TITLE: Kineties of surface phenomena';in silicon [Report at the Conference on
. Surface Properties of Semiconductors, Institute of Electrochemistry, N 88313,

~Moscow, 5.6 June 1961]

‘ ‘i» SOURCE: Povérkhnostny*ye svoystva po
138147

- fTOPIC PAGS: silicon, semiconductor, sillcon—sﬁrraée characteristies

luprovodnikov, Moscow, Tzd-vo AN SSSR, 1962,

* ABSTRACT: Experimental studies are described of: the effect of field on silicon,

. ‘with various freguencies and amplitudes, at room temperature. A d-c excited p-S1

. specimen placed in dry oxygen was ipradiated by continuous or pulsed (30-1,000 cps)
-'zlight; Specimens had a resistivity of 200-300 ohms.cm and a minority-carrier
 volume. lifetime of 200 microsec. Both real and imaginary components of the signal
‘from the specimen were measured. Effective mobility vs. frequency curves with and
‘without irradiation are given, as well as a relaxation-time vs. pulse-amplitude

“curve. The experiments showed-that: (1) Nonlinsar conductivity variation, with

I
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L 1792863 , T 9.
. "ACCESSION NR: AT%3002448 : -

‘growing field amplitude at 60-2 x 104 cps is assccilated with the effect of surface -
‘pand distortion upon the relaxation times (2) New method of investigation that '
‘includes measuring both the real and the imaginary components of the field effect
43 useful; (3) Majority carriers (holes) agparently play the principal role in
'‘the investigated phenomenaj (4) Illumination of thas specimen 1s apparently
. responsible for the ejection of electrons capturad by surface states into the
~ donduetion band; (5) Concentration of surface states in 51 was about 1032- 1013 cm 2
-» #The authors are sincerely thankful to Prof. S. G. Kalshnikov for his interest
_.in the work and discussing the results.! Orig. art. has: 4 figures.

BB ASSOCIATION: Moskovskly gosudarstvenny*y universitet im. M. V. Lomonosova
e -+ (Moscow State Universigj : ;

R sumroED: 00 DATE ACQ: 15May63 | . ENCL: 00
@  suB cont: PH | NO REF SOV: 008 = & : OTHER: 011
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AUTHORS : Pikhonov, Velo, and Kulikov, Ye.I., Members of the
‘Sooiety (B€e€ Association)

TITLE: The aistribution of over-shoots and of maxima of
fluctuations

PERIODICAL: Radioteknnika, V- 17, no. 2y 1962, 15 - 23

tion of patterns of noise of fixed duration according to the number
of overshoots (Fig. 1), and 2) To determine the distribution of ma-
xima maximorum on patterns of noise of a given duration. The experi-
mental investigation of problem (1) was carried out using an 8-sta-
ge TRF receiver and an amplitude getector. the amplitude frequency
characteristic of the receiver up to the detector stage had a Gau-
ssian shape

TEXT: The authors analyze two problems: 1) To find the distribu- /)(/

. 2
K1) = Kz e 3 08 (ET0) (1)

where f£o = 30 Mc/s - resonant central frequency of the pass band.
card 1/5
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The 6 db bandwidth of the receiver was A f = 0.92 Mc/s. The noise
correlation coefficient at the amplifier (1) output was given by

R(t) = exp(- % a212) cos w,T (2)

where a = 1.65 1/microsece The r.m.s8. value of normal stationary
noise at the detector input was O = 0.5 V, the noise at the detec-
tor output has the probability density well approximated by

P('Yl) = 500"?10423—1402029 (4)
where M - the detector output voltage. The noise of the receiver
was applied from the detector to the CRO type OK-1TM and various
duration photographs of this noise were made with the AKC-1 (AKS=-1)
camera. The duration of photographed noise patterns was T =5, 25
100, 500 and 2000 microseconds, about 500 different photographs be-
ing taken of patterns of each duration. The oscillograms were sta-
tistically processed with the resulting conclusion as follows: 1) At
g1l T's with the increase of level H both the mean number and the
dispersion of the number of H level crossings decreases. The ratio

card 2/5
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dn/i decreases, however, with decreasing H level and increasing T.

2) While at low H jevels the distribution is nearly symmetrical
with respect ton and is similar to 2 normal distribution, with the
increase of H the most probable value shifts towards small n, for
large enough values of H the distribution becoming exponential. 3

1ity-densities of maxima maximorum for patterns of fixed duration.
During proof reading the authors learned that a gimilar problem has
been investigated in the USA with the help of computers by S. Tha-
ler and S.A. Meltzer (PIRE, V. 49, 1o 2, 1961). The value of Hm of
the maximum of maxima was determined for every pattern and from the
values thus obtained histograms of maxima maximorum, referred to
the r.m.s. value of noise at the input (0.5 V) were drawn. A1l hi-
stograms are well approximated by the normal curve

H H 2
e[~ 5 (F - b (5)
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in which the mean value and are determined from

i
—;—‘= 1.1 + 0,47 1g Ty (6)
and o, = 0.346 exp[- T?%I (1 + 18 )21, (7) ”f’

The obtained graphs of probability density P(Hm/d) of maxima for

patterns of different duration T show that with increasing T of a
pattern the average value of Hyp increases and dispersion decreases,
the probability densities with increasing T becoming ‘narrower’ and
‘higher’. The theoretical solution of the problem of obtaining the
probability density for Hp is very complicated. An approximate solu-
tion of it is given which under some gimplifying assumptions results
in expressions which are in good agreement with experiment. There
are 2 tables, 9 figures and 11 references: 3 Soviet-bloc and 8 non-
Soviet-bloc. The 4 most recent references to the English-language
publications read as follows: C.W. Helstrom, IRE Trans.inform.theo-
ry, IT-3; no. 4, 1957; ¢.M. white, J.appl.phys:, Vo 29, no. 4, 1958;
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M. Franktort, PIRE, v. 48, no.

obshchestvo radiotekhniki 1
Popova (Scientific and Techni-~

cal Society of Radio Engineering and Electrical Commu-

nications imeni A.5. Popov)

[Abstractor's note: Name

of Association taken from first page of journal '

SUBMITTED: December 8, 1960

Figl 1.

Card 5/5

:

APPROVED FOR RELEASE:

07/16/2001

CIA-RDP86-00513R001755620008-7"



"APPROVED FOR RELEAS
E: 07/1
0/2007 . SIA-RDP86-005  3R001755620008-7

Al

N TS s g & L BRI ar e e

38L61
3/103/62/007/006/003/024
D271/D308
¢, 9308
AUTHOR: ) “ggghgggylwv. I.
TITL: iverage number of frequency and phase pips

PERIODICAL: Radiotekhnika Y elektronika, V. 7, no. 0, 1962,
940-948

TEXT: Tormulas are derived for the number of phase and frequency
pips when & harmonic signal 1s superimposed on quasi—harmonic
noise which 1s defined as a normal stationary narrow-band rendon
process with a zero average value and a spectral density symme-
trical about the frequency of the signal. The sum of signal and
noise is written out as

-t
~y '
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\ _ where B(t) is the envelope and(y(t) random phase of the suf of
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the signal (wo) and noise. calculation of the average number of
frequency pips, i.e. of the poinis in which a certain level 1s ex-
ceeded in the ascending ﬁirectgon, is based on the two-dimensional
probability density W2E3P(t).‘y (t)] ; this is obtained oy inte-
gration from the probability density of the envelope, random phase

and tneir first two derivatives. Phe method for obtaining the cf/
probability density of six normal stationary values is shovn and
a fornmula 1is derived which enables, in principle, to compute pips
of the envelope, phase and their derivatives, a5 well as the pro-
pability density of maxima and pinima of the envelope and pnase.
1t is shown thal the average number of phase pips depends on thne
widtn of the spectral density and not on the level. Simplified
formulas are given for the pips of the phase‘y(t) and of cos!g(t),
assuming large signal-to-noise ratios. The latter case is of in-
terest when phase detectors with limiters are used. Formulas for
the average number of frequency pips are derived for two cases:

~ the signal and for large signal-to-noise ratios.

in the absence Ol
Phe formula finally obtained brings & solution of the ' problen
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whicn was partly treated by S. 0. Rice (Bell System Techn. J., V.
27, no. 1, 1948, 109); the application of the exact formula in-
volves the use of tables of the confluent hypergeometric function.
It is not yet established what value the signal-to-noise ratio
must have to make approximate formulas valid.
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AUTHORS: ‘Tikhonov, V.I. and Lartkov, V.A.

-

TITLE: Exﬁerimental investigation of frequency blips

PERIODICAL: Radiotekhnika i elektronika, v. 7, no. 11,
: 1962, 1901 - 1909

TEXTs The following parameters are defined for the

time derivative (frequency) of the random phase of the sum of a
sinusoidal oscillation and quasi-sinusoidal gaussian noise, con-
gidered over a finite interval of time T:. the number of times

that the frequency crosses ai assigned level, C, with a positive UX
derivative (the number of positive blips, n) the time interval

between a positive crossing and the next negative crossing (the -

blip duration, Tg, the highest frequency value attained ( the

highest blip, H,), and the frequency difference between a frequency
maximum and the preceding frequency minimum (the blip height, h).
Statistics of these parameters are important for assessing the -
region of applioability of optimum-reception methods and for optimum ?

{
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re a'--type reguletion systems. The mean values, standard deviations . !
and distributions of n, T, Hy and h were investigated for a given

P (T=10/ 1.5 x 10-3 sec. ) and various C by using an experimen-

tal set-up that comprised a sound-frequency source, & noise source J(
( £ =50 ke/s, AL = 5.5 k¢/s ), a mixer, an IF amplifier ( £ = 140

ke/s, OF = 1.5 ke/s ), & bilateral limiter and a frequency detector,

the input being either noise alone or noise plus signal of various

S/N ratiofs. The result of statistical processing of 500 frequency
oscillograms are shown in the form of tables and curves and agree

well with theoretical results where available (for n and <T ).

Thus the % distribution tends to an exponential distribution as

C increases. There are 2 tables and 9 figures.
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AUTHG _‘TiKhonov, v.I.
TITLE: Operation of the frequency automatlic frequency-trimming system in

the presence of nolses
PERIODICAL: Elektrosvyaz', no. 9, 1962, 3 - 13

TELT: A stochastic differential equation describing the operation of this
system in the presence of external normal noises is deduced under the following
assumptions: 1) all the elements of the system, except the 1if filter, are in-
ertialess; 2) the linear section of the reactance tube is used; 3) the fre-
quency converter is replaced by a multiplying device; 4) ‘the 1-f filver is a -
simple integrating RC-circuit; 5) the external noise n (t) is normal, statio-
" nary, with zero average value; its_spectral density is symmetrical with réspect
to the mean frequency of the signal. The underlying initial formulae are: LX/

Usign (t) = Ay cos b1 (t) = Ay cos (wo t+ 81 ()] (1)

Uheterl.‘(t) = Ao sin@.g(t) = Ap sin [wt+ 62 ) (2)
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where Aj and Ap are constant amplitudes;

of the oscillators in
their random phases dep
of external conditions an

n(t) =E(t)e

where E (t) is the en
of signal and noise,

E
(tg. The voltage a
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os ® (t) = E {t) cos [c.)o t -+ a(t)] ,

velope of the fluctuations.
the author introduces the quantity:
Eq (%) :
= _—-——-—s—-'-—'—- c,
¢ (¢) arctg Ay + Fo () ’ (5)

the sine and cosine comp

(t) and Ecos (t) veing, respectively,
quency discriminator can
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and @ are the mean frequencies
6, (t) and 8 (L) are
on the variation

fluctuations,
The noise 1is

(3)
TIn the expression for the sun LX/

onent of E
be consid-

‘:])+9'2-€;1)v, (10)

the superscript point denotes
ce of the reactance tube char-
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and &= —l- (filier),

e frequency automatic

eterodyne jnitial frequency,
n of the system iss

Operation of th

being the 'h

acteristic, ™ jini¢
on describing the operatio

the basic differential equatl
w2 + rL(J):C(,Q)init-'X-S F(Q)-fl)o if+ 92"91) (13)
Supposing that 92-:'91 = 0, (13) becomes: :
Q,q.c\.Q-ot.Awo-'OLSlF(Q-CP). (14)
(15)

where A“)nginit"’;o'mif' C&Jﬂ\gz+uo+c)if.
Approximating the frequency discriminator characteristic By a cublc polynomial
RY: 1 .

2 . (16)

?(9--')=s‘(9-?) 1 - *
’ v Y 352 ’

where S'is the 1inear section transconductance and SZO {s the frequency corres-
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